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= Abstract=

Studies on the Constituents of Korean Edible Oils and Fats
Part 3. Studies on the oil soluble constituents of sunflower seed=

Kee Young Choi and Young Su Ko

Tnstitute of Food Sciences, Hanyang University, Seoul, Korea

The Korean origin sunflower (Helianthus Annus Linn.) seed of neutral lipid were ana-
lysed by thinchrography, High performance liquid chromatography, preparative Thinlayer
.and Gas liquid chromatography.

1) The seed oil triglyceride components were conveniently separated based on their degree
-of unsaturation by employing the chromatography on silica gel sintered red impregnated
with 12.5% silver nitrate.

Sunflower seed oil was composed of triglyceride, especially trilinolein 57.74%, triolein
125.28%, tripalmitin 7.55% and tristearin 9.43% by a thinchrography.

2) The fatty acid compositions of seed o0il have been determined by a high perfcrmance
liquid chromatographic analysis using a ALC/GPC 244 type from Waters Association (Japan)
with g Bondapak FFAA column.

It contained stearic acid 8.59%, oleic acid 27.19%, palmitic acid 7.50% and linoleic acid
56.72% respectively. i

3) The composition of sterols were determined by a preparative Thinlayer and Gas
liquid chromatographic analysis. It was noted that sitosterol was the major sterol in the
Korean sunflower seed.

The results showed that contents of sterols were cholesterol trace, campesterol 13, 2%~
13.9%., stigmasterol 13, 8~14.1%, sitosterol 58.4~60.7%, A’-stigmastenol 10.2~10.5% and
AP EHE-gtigmastadienol 3. 6~3, S%be method of planimetry and triangulation.

o] A JlE= 2~3mifEEe]w] head 9] X &

I. #% - 20~40cm o] Fal& FFo] sl el e FFe
F&3 2oyl
# sk}l (Sunflower) & Z7EF (Compositae)ol B el e FEFOE A7 AR Folw dAdEe] v

st Y42 Helianthus Annus Linn o] 3 ha 239l e},



RE#E XBex it sl 714 % vl
ador A £ERY 80% Hleld #kEe 4
o] 30~35% 46l Kl 47.48% v ST g2
W, 2rh&2 2= Europe, India, Peru, 8, 4ti
Kegelw] fa 29 BT olE REES 7] Zo] 30~45
%tk B A o]RAE FFAE 22 B
A4 FAE, EAZES 2] ARSE AL RAL
4, TEAEEE, B o FER) 2 FEH(hair
oil) ZE]x FF(EAM, AT 2 AHER 4
EE) S o2 Xel FAES T gl

T REREGA weldq SE A& thEHe
wehA BElEESY ERE ZebAlasx s,

2] 3 Zimmerman 4102 #lulels] BT Bl
wekA BEIFEEY kel FebAlel: #5E shyon,
sutelolhe] HeRhMEol T #M&EHRT® 9 sterol
Borel BE #i4= EE Homberg 3 A9 g
< |E7L 5 o] grpeoed,

R feEivele AR @ wEMLE AT 9
oA simiel mhiRY WHEEE wollAd AFmMmEA
A, %”ﬂ-ﬁ-—q RREETE B3z gl

i t-elY EEG BEREEA RALg Ha
A 2.54%9 caroly & zx 9lom = FE¥H: vitamin
A.D.E.F. (essential fatty acid) ¥ Kt jigel it
Freza o9 @S oeiAE L Aael mEeld,
2}ell ifEel = HHEE v sterol ol glol4 EE
& fEHE 3e RAARBMmEE 29 [EihEHRKe]

v f5EFe] BVYEREREY vitamin 2 cholesterol &4

GEd weld BEES AR,

Sl A e ulebmEs ok #EREEZ gAE
W2t FFme HER(1802), TEFHSAA AATEEE
Blfel gt A2 Hold 180248 LIfell -] ekl
oA Jdd Aer F2HY GAEE EHE, A8
vtetl 48, WigEs vty 88, £EdlulebolfE o] glo
o FREE AY ¢

SHERA A & dlalet whe] B Rl Ehshs deki
28 R BT HE O R #hEs T g
2 eVt At BLES AE KA 1 9
29 deld BREE 431 FRE BR2sis BE
°le]4 Thinchrography ol fz3k HiEisES T&,
Gas liguid chromatopaphy (L1 F GLC & B3 e 1k
g sterol 4ol Bt % U High performance
liquid chromatography (L F HPLC & B53h)o] f&
T RERFERY MR BT #Hiks o= AEE
A A2 BFRE old #ihst: wlolck

I. E8HE & H&%
1) BEBHHE
@) sutel7] BF : AERAA HHT RHETE
mEE C)im A% LEEsvtelr1d KBRS
197748 9R o JENS e 29 BTFE A¥esta EiRAA
A FLEEE BET chie Ekidl kA soxhlet
extractor £ ethyl ether & #FIslo] 5 BFfE5ok HiH
4 gL BTHE N R TAA ¥ 2050 HHE
o] WIS BREAAA® & 29 mERsS & HH
gk
(2) HFE AU ZHEL:
Thinchrography
Instrument: Thnchrography TH-10 Mark I
Analyser, latroscan (Jatron Laboratorie Ine,.
Tokyo, Japan )¢ 2 pen recorder (HiZ 056
type) & #yrs AL2 chromatogram % %
%9 peak IifHol FiRpal ik AL fFHsIY
=t
Reagent and standand:
Trilinolein (Ls, gaschro 1384, Lot No T-1093):
Triolein (O, gaschro T8, Lot No T-1002)
Tripalmitin (Ps, A% glyceride T84, Lot No-
S-4806)
Tristearin (Sg) (P-L Biochemicals, Inc.)
BLES Ps, Oy L | Sy & 25 AgNOs TLC & B—
spot & vebl & A& WL A% 30, 30, 30 ¥
40 B9 ERRAR BARRAE BE triglycerid 8
B STy
Free cholesterol GERALED)
Cholesterol acetate ¢ » )
Cholesterol palmitate ( » )
Triglyceride (A#% salad oil)
Chloroform, ethylether, benzene, acetic acid,
AgNO,%-& &4 FEHZE K.K. ffms ERs g
rod:
B BiER rod (B4, Thinchrod, chroma-
rods, Iatron #)
GLC, TLC @ HPLCH
Silica gel & AN FEE FHT W 2
BEHEHES E. Merck o} fEMZE BFE FHIE
o}




2) EBmFE

(1) Thinchrography o &3 mmigfgHES =& :

#Hi BEH BA&YHY £RSE BRIV B4
Column chromatography, TLC kel ZBEsE & spot
Hr e densitomcte'i‘iﬁij e HE B EEAA
elution 3¢ TR ik £ 5iFe HPLCEZ
o kxR Fike] #HEE ] glot o[ EY Hik
< fHEE, EEE, REST oJridrtdE HEL]
Lo &£& —R—Hel g4 Thinchrography 7k
FRIRES EESH Bk Jdvty $HESSSd
A A el
TLC ¢} K#% lont HHZR(FID) o5 a4
Thnchrography & TLC o k314 st BHbA
W& KFELFAA MBEBAAA FID2 HHESSE
ALE of Hrke 19 HifFks 2 BEH% 2 HE
fbafel s BT o] aftslcte AL BEY ©E
‘ﬁ‘*ﬁ—"% JEF = 2ZA #ifE e st BRI o
1 Tl k3t JREY cﬁfgﬁffﬁ‘ﬂ A= B

1 el ks glo]A B o) & BER Ftge
=3 TREALEL Hike] —Bo 24 triglyceride
S &L ASdE 28 BRIEDERY AR ZRd
EAA HEER T ACBRY BEd Ad 2R
b el e a ST level ol FIT ME
o] BEE A FHL FTFEY ZERE SWE
BES HiEel JoA #H7 #HEY FHD BFES
b o] molA N o] 3t BB A HEEBEOE
BRI Bk rod-E e Thinchrography & ik
BBEY & FEsgd e

@ rod

&3 Thinchrography o] 8= TLCH rod &
A EEEE, alumina -8 FHHEEC @94 TAA B
B ol AL KEMF "l = Jgol wAA

£ 9ol g2 = JRE natrium, WHEY B &
Foz4 dedstx RFELR FEEG rod E 9= ¢
o] BLE Ak ER=l & HEE Bfirodd kAA

29 BHHEE oA REMLE RLEIATE AQoR
AEE HET rod & HEREE rod (&4, Thin-
chrod, Chromarods, latron ) 2 #}ME 0. 9 mm, 2 o}
15 cm ¢ FiekEel] HEe AEAAA e AolH oA
+ 1Es ERBOE 023 12.5%9 &=ME B (Ag
NO; sol)el] =2 rod holder <] setdle] 120°C
2BpfEpE iR LS AgNO; Wl =adgd &
Brhd e SER slgow EREBEY AgNO,

1T RiklEEY Egel Fmstgsh

red = EEE
Zol B s tha] ks
Hste] fERe] mrRESL ok

@ Thinchrograph 7R

HlEE #AsHz chloroform AW
Rt SEEURE rod

£ 20~30ug ¢!
# 1pg & microsyringe =
ol spotEel E 127 triglyceride e Z#t
e BR%iEFREA = 22 benzene-ethylether(97 :
3, Vol/V 01)9, n-hexane-ethylether (90 :10, Vol/
Vo) & fHEsE =

a3 ERAAE rod = BREOE 145H Bgsie

£}A] ﬁﬁﬁ%{cﬁ%ﬁﬁll, B2 desiccator Hhdl A 1045[8 B2
A 7 $%4) thinchrography o) operation s+ =},

Thinchrograph®] #{EfEHA-> KFEHE 160ml/min.,
EEIE 5 2000m]/min, Scanning speed gear; 40
teeth, chart speed; 240 mm/min, #;H539] BEE ; 200
mV, Z08%EHe] BE ; 100mVe® §-¢g.2™ chromato-
graphy fi 8% rod & FID o] k% s Bk B
EHALAE et A dolA o2 E#E BHiEHE Wik
shgom o] REEAE BE rod & 108 EENoE
Hige]l TWHET LR REMSE 1HY 1089 rod &
Fksdl sk =t

(2) HPLC o {8t Bubbige] 8 -
© RERBES Y

Hutelr] EFHE ethyl ether B #EEr thed B
BREEES g3k Fre] WM R A uﬁiﬁﬂﬁ“%.

E HHg | % {N-alcohol #: KOH %o =
1 Fef5 ok MR ILs- 3 e Tiglbsr e BEAA 2

BERe R BikbA "/.L% EES BMS hfsla
ethyl ether MBS HEKE B Lifstd ke
2 RFETE I BHEY EXKEBE M Bk

i ether & ZEEWESZ dolAl
gas & BEEA A E Bk,

REWiBkE R Na

® HPLC

HPLC = &iT fli®] chromatography &} H#iste]
B PZze] W% sl & 5@ mode T EEfHs)
o WWIREES BB Mot AAG wREsE EES
#iel S FEEONLE W R SHoF @iEs)
A T 5 g4 28 ER 9 #ESRS FEke
Fol FELT I3 Ame HE o
BEBGHY A=
TLC Al A &=

paper chromotography

EEME, HEE Il SR

F 0
e i
=3
o)y



GLC Y 7ol MiBEE ol MEHS 23l
- HPLC: BREREEHTE {EFH‘%}"EH ARE
B Avlo 2 Aol HHM] =& chromato-
gram o] gelA= E GLCAA = H@rt Tty
W FEAEBRY BERAR SEHT 4+ ddA FE
Bl A& Autelsl EFme BES S#E B8 B
& waters ol A Pgste] TREFE® 9 29 MHHEY
4Bl FIFsE xBondapak FFAA column™-% fiff
sty SEEstevh.

o] A& ¥ GLCR: HEEL#i< HAat methyl
ester L5528 BfEo 2 R 2 FEMRS EES
o] Zrfiel fystelAle EFd (HESHS TiE A
Ao} ARl ofd ¢ RIFT SHET delAA
%47 o Fol vt
- BT SRR methyl b5 KEEEE o] Sol7t
d @ FEE Sz = GLCA#Hd deld: &l
StA Gr@Eagdrel 178k A Ae ol B~k &
B FEs 404 9= 7t 9o pBondapak FFAA
column o k¥ HPLC F#Hicel AL @@l A Ast
EEEBES BHE SESNE ¢ dx FEEswd
BBl oo BRIRTER e
BHOE RiFstn SRS 99 Frin ¢HA 7
o] o] ek

Eﬁiﬁﬁﬂl fErs HPLC—] BE Y ERE4E =
&3 2k,

HPLC conditions:

Instrument: Liquid chromatograph, Waters

Associates Model ALC/GPC 244 type
Column: gBondapak FFAA (4 mmXx30 c¢cm)
Flow rate: 1.0 ml/min
Detector: RT: 16X

UV: at 254,0.5 aufs

Chart speed: 0.5 cm/min.
Iniection Vol: 1pl with Hamilton micro-
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GLC conditions:

Instrument: Fractometer Fy; and Fy, perkin
Elmer
Oven temperature: 265°C isotherm
Injection Block temperature: FLD 280°C
Column: Glass column 3 m long id, filled with
3%

OV-25 (80~100 mesh)
30ml/min.,

ca. 2.

N, flow rate: minimum amount
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Table 1. Triglyceride contents in Sunflower
seed oil by Thinchrograhy

Triglyceride Content (%)
Tripalmitin 7.55
Tristearin 9. 43
Triolein 25. 28
Trilinolein 57.74
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Fig. 1. Thinchrogram of the standard
mixture.

Conditions:

Instrument used: Iatroscan TH-10

Flow rate of gases: H; 160 ml/min., Air 2000
ml/min.

Scanning speed gear: 40 teeth.

Chart speed: 240 mm/min,

Recorder range: 200 mV f£.s. chrom. 500 mV f£.s.inte

Sample solvent: Chloroform, Spotting size: 1 gl

Stationary phase: n-Hexane: Ethylether(90 : 10)

Development: temperature 18.5°C, time 20 min.
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Fig. 2. Thinchrogram of the standard
triglyceride mixture.

Conditions:

Instrument used: Tatroscan TH-10

Flow rate of gases: H; 160 ml/min., Air 2000
ml/min,

Scanning speed gear: 40 teeth.

Chart speed: 240 mm/min.

Recorder range: 100 mV f.s. chrom, 500 mV f.s.

inte.

Sample solvent: Chloroform

Spotting size: 1 pl

Stationary phase: Chromarod-S (with AgNOy)

Mobile Phase: Benzene: Ethylether (97 : 3)

Development: temperature 26°C, time 30 min.

Table 2, Fatty acid composition of oil from
sunflower seed by HPLC

Fatty acid Content (%)
Stearic (Cyg) 8. 59
Oleic (CY) 27.19
Palmitic (Cy) 7.50

Linoleic (C%) 56. 72
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Fig. 2, Thinchrogram of the Sunflower
triglyceride.

Same conditions as obove Fig, 2.
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Fig. 4. Chromatogram of Saturated Fatty Fig. 5. Chromatogram of Unsaturated Fatty
Acids Standard Mixture. Acids Standard Mixture.
Conditions: Same conditions as obove Fig. 4.
Instrument: Liquid Chromatograph, Nihon Waters aelm HPLCH] k3t M MlE K2 T

Associates Model ALC/GPC 244 type

FesEEel linol Mol 56.72% 2 714 28 |Eol ¥
Column: x Bondapak FFAA (4 mm X 30 cm)

Flow rate: 1.0 ml/min. <5 olein k& 27.19% = R =+
Detector: RL: 16X 28}l stearin B3 palmitin BB £4% 8.59 o
UV: at 254 0.5 aufs Table 3. Relative Retention time* of sterols

Chart speed: 0.5 cm/min. ..

Mobile phase: Acetonitril Ag. dest: Tetrahydro- Stersol quué%ggxsase
furan (45:35:25)

Standard sample: % 20 mg/ml 10 #l Cholesterol 1.00

st EET HBE vhS Table 49} 2ok Campesterol 1.28
Plbst 28 SRS 29 BRE daelr] &7 Stigmasterol 1.38

e triglyceride ¢ #E-& Thinchrography ¢l Sitosterol 1.54

k& A FEER B trilinolein sb triolein ] 4 8o A-stigmastenol 1.93

%4 57.74 9 25.28% R ERGL ol 23 giom, ATHED_Stigmastadienol 2.06

EFS]  #UFN triglyceride 24 tristearino] 9.43% @ +) Relative retention time for cholesterol

tripalmitin ¢] 7.55% % 43533 4& <47 9t (retention time; 30 min.) taken as 1.00.
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Table 4. Composition of Korean Sunflower
Sterols .
Sterols Stero}l contents (%)
Cholesterol trace
Campesterol a¥  13.2
; b 13.9
b Stigmasterol 3 14.1
i o b 13.8
S" Sitosterol a 60.7
b 58.4
A"-Stigmastenol a 10.5
b 10.2
A2 _Stigmastadienol a 3.6
3 oll © ' b 3.8
- =l s
Q -g g a®: Method of planimetry
Z & ’ b++: Method of triangulation
]
1
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= v = 7.24(28)_ati i
Fig. 6. Chromatogram of Sunflower aFstx e Al Ei?sﬂ A A stigmastadienol
seed oil Fatty Acids. o 5 3.7% BEW aFs dA ¥
Same conditions as obove Fig. 4,
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Fig. 7. Gas chromatogram of the sterolstandud mixture.
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